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''Please mind the gap'' is an injunction familiar to those who have ridden the London Underground. A successful reaction to such a notice entails finding a foothold across the gap: this is a seemingly trivial task that is executed routinely in an automatic way. Now, if the gap is wider and the light is off the task becomes more complicated, requiring a careful search for a foothold before taking a step to cross the gap. Animals and humans alike constantly sample tactile information to move efficiently in their environment without falling into gaps. For example, humans use stereotypic cyclic arm or leg movements to orient in the dark; rodents constantly use their whiskers to sample the environment; and many insects perform repeated leg movements in search for a foothold. However, the organization of the neural circuits controlling these exploratory movements has remained unclear. As reported recently in Current Biology, Berg et al. [1] have tackled this issue using the stick insect as a model system.
In their natural habitat, insects frequently encounter obstacles or gaps they have to overcome by changing the coordination of their leg movements [2] [3] [4] [5] . Repeated searching movements have been reported in animals in which leg extension is not enough to ensure ground contact across gaps -the purpose of these corrective movements is to reestablish a foothold. Previous studies have mainly examined the kinematics and sensory control of these movements [6, 7] , without delineating the identity of the neuronal components controlling them.
In their fascinating new study, Berg et al. [1] provide a clear-cut demonstration that a single identified interneuron controls the whole sequence of searching leg movements in the stick insect. The authors took advantage of the accessibility of the semi-intact preparation, in which single leg stepping and searching can be induced by tactile stimulation while simultaneously monitoring the leg kinematics and muscle activity. In the absence of substrate contact, tactile stimulation of the stick insect abdomen induces stereotypical searching movements in the vertical plane; but once the leg has touched a substrate, the searching is replaced by stepping movements. Thus, the first important observation of this study is the context-dependent behavioral switch between searching and stepping in the stick insect.
A remarkable finding of the study by Berg et al. [1] is the identification of a specific interneuron that alone is capable of driving the entire searching motor sequence. The authors undertook a painstaking intracellular analysis to delineate the interneuron(s) responsible for controlling searching movements. They made intracellular recordings from 22 different types of nonspiking interneurons (NSI) in the mesothoracic ganglion and examined their role in mediating stepping versus searching. The authors tested if any given interneuron is capable of producing the complete searching motor sequence, and if so whether inhibition of such an interneuron compromises the transformation of tactile inputs into searching movements. Indeed, of the 22 NSI examined, a single one called NSI I4 was shown to be necessary and sufficient to produce the entire motor sequence of searching behavior. This interneuron is located contralateral to the hemiganglion that it controls, and its depolarization induced searching and greatly increased its likelihood in response to tactile stimulation. Conversely, hyperpolarization of NSI I4, inhibiting the neuron, stopped ongoing searching movements and prevented the transformation of tactile stimulation into searching motor pattern. Thus, NSI I4 is necessary and sufficient for transforming tactile inputs into a complete motor sequence underling searching behavior.
These results in themselves are a remarkable achievement, assigning a specific behavioral motor pattern to an identified interneuron type. But Berg et al. [1] went on to demonstrate a context-dependent gating of the capability of NSI I4 in inducing searching movements. Indeed, the authors further show that NSI I4 is able to induce searching movements only in the absence of substrate contact: once the foot of the animal had made contact with the substrate, the NSI I4 effects were gated and failed to produce searching movements. These results show that sensory inputs encoding foot contact prevent searching and promote stepping movements. Thus, the contextdependent selection of between searching and stepping motor programs is at least partly taking place at the level of NSI I4 (Figure 1) .
Understanding the neural control mechanisms for selection of motor programs is a problem of broad interest. The intriguing finding of the study by Berg et al. [1] is that a single interneuron is necessary and sufficient to reliably initiate, maintain and terminate a complete motor program underlying searching -features suggesting that NSI I4 fulfills the requirements to be a 'command' neuron [8] . The next important step is to determine how the commands from this interneuron are transformed into coordinated motor sequence and the mechanisms gating these commands during stepping. Overall this study has filled a wide gap and will allow us to take the next step in understanding the neural circuit for motor behavior.
New work identifies components of the abscission checkpoint that prevent premature severing of the bridge connecting cells at the end of cell division. Kinase activities allow the membrane remodeling machinery to take their mark, but prevent them from leaving the starting block.
After segregating intracellular components into two cells, the final step in cell division is to sever the bridge that connects the sisters. Abscission involves both severing the dense spindle-derived microtubules and pinching and remodeling the plasma membrane. Severing is an irreversible step and resolving the connection prematurely (for example, before all chromosomes are out of the way) can result in negative consequences. Not cutting the bridge is also problematic and results in multinucleate cells because chromosomes have already been duplicated and encapsulated in separate nuclei. The abscission checkpoint helps prevent such problems. Although this checkpoint is also referred to as the 'no-cut' checkpoint, the goal of this checkpoint is to delay rather than abort abscission. In their recent eLife paper, Caballe, Wenzel and colleagues uncover a new regulator, Ulk3 (Unc-51-like kinase 3), without which cells fail to heed delay signals [1] .
In the last several years, many mechanistic details about the process of abscission have been elucidated. Left: sensory feedback arising from the contact of the stick insect leg with a substrate promotes stepping movements and simultaneously gates searching behavior. Right: when a stick insect encounters a gap with no substrate for foot support, the lack of sensory feedback removes the gating on NSI I4 commands which are then transformed into searching movements aimed at finding a foothold across the gap.
